Objective. This article examines assistive device use by home-based elder(y persons with arthritis.
A rthritis is a serious disabling condition affecting large numbers of persons: It is estimated that 37 million people in the United States have some form of arthritis, with the prevalence greatest among elderly persons (Abyad & Boyer, 1992) . Data from the longitudinal Study on Aging indicated that 55% of elderly persons have arthritis (Yelin, 1992) . Arthritis also has a major impact on our economy: The cost of rheumatic disease (one of several forms of arthritis) was estimated at $35 billion for 1991, or 1% of the gross national product (ArthritiS Foundation, 1991) .
Impact of Arthritis on Activity
The impact of arthritis on activities of elderly persons has been documented in several studies. After a 20-year study of elderly persons, Guralnik and Kaplan (1989) reported predictors of high levels of physical functioning: Caucasian race, high family income, absence of hypertension, absence of arthritis and back pain, not smoking, normal weight, and moderation in consumption of alcohol (p. 703). Using the Longitudinal Study on Aging, Yelin and Katz (1990) determined that for those elderly persons who had arthritis and no other chronic conditions, 66% experienced limitations in physical activities, with 25% report-ing limitations in activities of daily living (ADL) or instrumental activities of daily living (lADL). For those elderly persons who had arthritis and at least one other chronic condition, 82% had limitations in physical activity, and 41 % were limited in ADL. When these same persons were examined 2 years later, the percentage of persons with ADUlADL limitations increased significantly for both groups. Kosorok, Omenn, Diehr, Koepsell, and Patrick (1992) studied the number of restricted activity days of elderly persons. Using data from the 1984 Supplement on Aging of the National Health Interview Survey, they determined an annual average of 31 restricted activity days for elderly persons: 6 days were associated with falls; 4 days with heart disease; 4 days with arthritis and rheumatism, 2 days each with high blood pressure, cerebrovascular disease, and visual impairment; and 1 day each with atherosclerosis, diabetes, major malignancies, and osteoporosis. Arthritis was ranked in this study as the second most important cause of restricted activity days among elderly persons. Verbrugge, Lepkowski, and Konkol (1991) concluded that elderly persons with arthritis had more difficulty in physical functions, personal care, and househOld care than elderly persons without the disease. Disability was greatest in the areas of walking, reaching, stooping, and other physical functions, especially those that require endurance and strength The symptoms of arthritis -joint pain, stiffness, reduced range of motion -contribute to a reduction in activity, Eventually, reduced activity can result in loss of physical function, The impact of activity and exercise for persons with arthritis is a frequent topic in the literature. After review of 97 articles, Buchner, Beresford, Larson, LaCroix, and Wagner (1992) concluded that exercise can impact positively on functional status, and can reduce pain, Kligman and Pepin (1992) outlined an exercise program for healthy adults with diminished flexibility and functional capacity due to chronic inactivity; however, they suggested caution in prescribing exercise for persons with severe arthritis because exercise can cause additional stress to arthritic joints, Disability is closely linked to functional status Verbrugge, Gates, and Ike (1991, p.167) suggested that a long duration of arthritiS, recent medical care for arthritis, and obesity were risk factors for disability, Abyad and Boyer (1992) confirmed the association of disability and obesity in elderly persons with arthritis. Additionally, disability rates for persons with arthritis appear to be increasing (Yelin, 1992) .
Assistive Devices and Arthritis
The term assistive device is used synonymously with assistive technology device in the Technology-Related Assistance for Individuals With Disabilities Act of 1988 (Tech Act) (Public Law 100-407) and defined as "any item, piece of equipment, or product system, whether acqUired commercially off the shelf, modified or customized, that is used to increase, maintain, or improve functional capabilities of individuals with disabilities" (Sec. 3(1)). This broad definition includes items designed specifically for persons with disabilities, as well as products that reach the broader general marketplace, but are essential for persons with disabilities. A raised toilet seat is clearly an assistive device; if a person with arthritis cannot open a garage door without an automatic opener, then under the Tech Act definition, the garage door opener would also be an assistive device.
Use and acceptance of assistive devices by elderly persons has been studied by several researchers. Haworth (1990) studied 163 patients with arthritis at 2, 6, and 10 weeks after discharge from hospitalization for a total hip replacement, and found a use rate of 2.2 devices per person on admission, 5.8 devices at 2 weeks after discharge and 2.3 devices at 10 weeks after discharge. Improvement in functional status was the main reason for the reduced number of devices used at 10 weeks, Page, Galer, Fitzgerald, and Fenney (1980) studied abandonment of devices after rehabilitation and found that only 50% of the devices given to 500 hospitalized patients were still being used after discharge. Rogers and Holm (1992) , in their review of the literature on assistive device use by persons with arthritis, concluded that "although the literature review highlighted person-, environment-, and ATD-(assistive technology device) related factors as relevant to ATD LIse, it also underscored the dearth of scientific study of the prescription, provision, and use of ATDs" (p. 120). The present article addresses the dearth of information on ATDs, and explores the use of and need for assistive devices by home-based elderly persons with arthritis
Method
This study was part of a larger longitudinal study, the Consumer Assessments Study, conducted hy the State University of New York at Buffalo (University at Buffalo) Rehabilitation Engineering Research Center (RERC) on Aging on the use and needs of older persons for assistive devices and environmental interventions. Earlier papers from the Consumer Assessments Study have focused on assistive device use by elderly persons with visual impairments (Mann, Karuza, Hurren, & Bentley, 1993) , with cognitive impairments (Mann, Karuza, Hurren, & Tomita, 1992) , with stroke (Mann, Hurren, Tomita, & Chalvat, 1995) , and with hearing impairments (Mann, Hurren, & Tomita, 1994) The present article focuses on the results of the first interview with home-based elderly persons with arthritis.
The follOWing que~tions were explored: (Yelin, 1992) . Of these 99 subjects, those whose activities were affected by arthritis and who had no cognitive impairment were included in the present analysis. Absence of cognitive impairment was determined by a score of 24 or higher on the Mini-Mental State Exam (Folstein, Folstein, & McHugh, 1975) . Impact of arthritis on activities was determined through use of the Physical Health form of the Older Americans Resources and Services Program Multidimensional Functional Assessment Questionnaire (OARS) (Fillenbaum, 1988) . Subjects responding that arthritis interfered with their activities a little (moderate) numbered 28. Subjects responding that arthritis interfered with their activities a great deal (severe) numbered 38. Therefore, the total number of subjects used for this analysis was 66 or 67% of Consumer A'isessments Study sample pool with arthritis.
Instruments
The Consumer Assessments Study collected data along the follOWing dimensions:
• basic demographic information (e.g., age, marital status, education, income, and housing) • health status, including number and types of diseases present, use of medications, use of hospitals and physicians, and degree of functional pain • functional status, including ability to complete ADL (e.g., eating) and IADL (e.g., shopping for groceries) • psychosocial dimensions, including mental status, depression, self-esteem, and sense of responsibility • social resources, which includes assistance available and need for caregiver(s) • use of assistive devices, including satisfaction and problems with devices, and ideas for new devices.
The battery of instruments used for data collection are listed in Appendix A and described in Mann, Karuza, Hurren, and Tomita (1993) . The Assistive Technology Used Survey of the battery is an interview instrument questioning use and satisfaction with assistive devices owned. A.'isistive devices are coded into six major categories (physical disabilities, hearing impairments, visual impairments, tactile impairments, cognitive impairments, and other devices) and several subcategories. Appendix B lists the survey's assistive device categories and subcategories and includes a portion of the form used by the interviewer to enter responses for each device. Additional open-ended questions include the following: (a) "What devices do you need that you do not have?" (b) "Of all the devices you use, which is the most important to you?" (c) "Can you think of any features you would like to see added to some device(s) you currently use?" (d) "Can you think of a device you would like to have that you haven't been able to find -a device that may not have yet been developed?" (e) "Can you name one thing that you would really like to do now, that you used to do but can no longer do?"
Data Collection
A nurse experienced in research interviewing completed the full battery of instruments for the Consumer Assessment Study Interviews in subjects' homes. The mean interview time was 2 hr 7 min, with a range from 1 hr 15 min to 4 hr 30 min.
Data Ana~ysis
The analysis addressed differences between the moderate and the severe arthritis subject groups in relation to the prevalence of other diseases, medications taken, health measures, functional status, psychosocial measures, social resources, and use and satisfaction with assistive devices. Frequency and percentages were calculated to study health measures; pooled t tests were used to identify the differences between groups in the other measures above. A two-way analysis of variance (ANOVA) was run to study the effects of arthritis separately from the effects of vision, which was considered a possible factor with the dependent measures. Satisfaction rate with assistive devices, types and frequency of assistive devices needed, activities missed, and suggested inventions of assistive devices were determined with descriptive statistics. ranged from 10 to 40 (possible range is also 10 to 40, with bMean mumber of children = 2.98, range = 1-9.
40 being maximum score for experiencing pain). The Table 3 Results
Prevalence of Chronic Diseases for Elderly Subjects With Moderate and Severe Arthritis
Demographic information for the 66 subjects is present- (58) was 23.0 years (SD = 16.7 years), with a range from less High blood pressure 9 (32) 17 (45) than 1 year to 60 years. 
Functional Status
Prescription sleeping pills 2 (7.1) 4 (10.5)
Hormones, male or female 2 (7.1) 2 (5.3)
For IADL there was no significant difference between the Blood thinner medicine (36) 1 (2.6) two groups (see Table 5 ). Out ofa maximum of 14 points, tional Independence Measure (FIM) (Granger & Hamilton, 1992 ) a significant difference between the two degree of pain experienced was significantly different be-groups was found. Out of a maximum of 126 points, the tween the twO groups: the mean was 12.9 (SD = 3.6) for mean for moderate arthritis group was 82.8, for the sethe moderate arthritis group and 20.1 (SD = 9.1) for the vere arthritis group it was 72.4_ On the FIM, vision was not severe arthritis group (pooled t value = 4.0 with 64 de-found to be a significant factor for total score or subgrees of freedom, significant at p < .001).
scores. The same pattern was found for self care, mobility, Table 5 proVides a comparison between the two suband locomotion. 
Psychosocial Dimensions
There were no significant differences between the moderate and severe arthritis groups on any of the 5 psychosocial measures. For self-esteem, the mean scores were 31.9 for the group with moderate arthritis and 30.1 for the group with severe arthritis (maximum score is 40). Mean scores on the Mini-Mental State Exam were 28.3 for the moderate arthritis group and 27.7 for the severe arthritis group (maximum score is 30); cognitively, these two groups showed very little impairment, given that 24 is the cutoff score for mental impairment. Depression was measured by the Center for Epidemiologic Studies Depression Scale (CESD) (Radloff & Locke, 1986) ; the maximum score, indicating the highest level of depression, is 60. Typically, 16 is the cutoff score used to differentiate depressed from nondepressed groups (Farmer et al., 1988) . The moderate group had a mean score on the CESD of 16.7; the severe group had a mean score of20.7. The mean scores place these subjects into the depressed category, albeit at the low end (of the cutoff for determining depression). Previous research has demonstrated that depression is a common problem among persons with arthritis (Anderson, Bradley, Young, McDaniel, & Wise, 1985; Baum, 1990) .
Generally, subjects did not perceive themselves as being responsible for causing their health problems. From a possible score range of 5 (no responsibility for causing health problems) to 25 (total responsibility for causing health problems), the moderate arthritis group had a mean of 11.6 and the severe arthritis group had a mean of 10.6. In a possible score range of 5 (no responsibility for solving health problems) to 30 (total responsibility for solving health problems), however, both groups felt responsible for solving their health problems. The moderate arthritis group had a mean of 26.8 and the severe arthritis group had a mean of 257.
Social Resources
A5 measured by the OARS Social Resources Scale, both subject groups had, on average, a moderate level of social resources (people with whom they can interact, and from whom they can receive assistance). The group with moderate arthritis had a mean of 10.0 (out of 16), and the group with severe arthritis had a mean of 12.5. This difference is not significant.
Devices Used
A5sistive device use is summarized in Table 6 . Although there was no significant difference between groups in total number of devices used (mean of 10.8 for moderate group and 9.9 for severe group), there was a significant difference in using physical disabilities devices, with the severe group using an average of 2 more devices per person than the moderate group (54 vs. 3.3). This finding is somewhat higher than Haworth's (1990) finding for elderly persons with arthritis who had undergone hip replacement, with a base of 2.2 deVices, rising to 5.8 after a hospitalization but returning to 2.2 devices after a 10week recovery period at home. There is also a difference between the two groups in use of vision devices, with the moderate group using almost 4 more devices per person than the severe group. This finding is directly related to the disproportionatelv high number of referrals in the moderate group from the agency serving persons with visual impairments. In a two-way ANaYA, vision was found to be a significant factor for visual devices but not for physical devices. Appendix C provides an example of the devices used by one subject from the moderate arthritiS group and one subject from the :;evere arthritis group; these subjects were selected a:; representative of the types of devices used by subjects in each group. Table 7 provides a summary of the assistive devices subjects statecl that they needed, organized into functional categories. The total number of needed devices is 130, a mean of 2.0 devices per subject. When considered separately, the mean for the moderate arthritis group was 1.3 devices per person and for the group with severe arthritis it was 2.5. The largest number of devices in anyone category is Physical Disabilities Devices, but most of the Bathroom Devices and Kitchen Devices also would be used by persons impaired with physical disabilities. The devices needed could help overcome the impairments imposed by arthritis: (e.g., reachers, lift chair, canes, jar openers) or relate ro issues of safety, such as grab bars. devices (used). Overall satisfaction is 91% for the moderate arthritis group and 87% for the severe arthritis group. For both groups, satisfaction is above 87% for all device categories, with exception of vision devices. On average, only 1 out of 10 devices (and subjects used about 10 devices each) was "problematic" in some way. This sug- 's (1980) finding that 50% of prescribed devices were not being used. Table 9 provides a summary of the number of responses for each activity subjects missed doing. Of the 25 responding in the moderate arthritis group, 18 subjects listed 1 activity, 5 listed 2 activities; and 2 listed 3 or more activities they missed. Of the 38 responding in the severe arthritis group, 18 subjects listed 1 activity; 13 listed 2 activities; and 7 listed 3 or more activities. Crafts were the most frequently missed activity. Table 9 also indicates that the types of activities missed by subjects are active pursuits: walking, socializing, housework and gardening and participating in sports.
Devices Needed

Satisfaction With Deuices
Activities Missed
Suggestions for New Assistive Devices
More than 33% of the sample offered suggestions for development of new devices. The severe arthritis group suggested primarily physical disabilities devices: a reacher sensitive enough to reach and grasp china dishes from a cupboard; a device to help with dressing; a grab bar to assist with transfers from the toilet; a bath bench which extends over the side of the tub and swivels to help movement of the legs; a remote control light switch; a device to wash the back; a device to lean on in the shower that would permit standing but leave hands free for washing; a device to help in Sitting up in bed; a device to help with opening packages. The moderate arthritis group primarily listed devices relating to vision impairment, such as a talking dictionary and a lightweight print enlargement system.
Discussion
Overall the health status of both groups was low, with that of the severe arthritis group Significantly lower than that of the moderate group. For elderly persons with arthritis, the complex mix of symptoms from multiple chronic diseases and the side effects of the many medications taken may have an overall impaer on their health and functional ability. For example, gastropathy, a side effect of nonsteroidal antiinflammatory drugs (NSAlD) used by persons with arthritis, is estimated to result in 7,600 deaths and 76,000 hospitalization each year (Fries, 1992) . AJmost 1 in 50 hospitalizations of persons with rheumatoid arthritis is the result of NSAlD gastropathy (Fries, 1992; Singh et al., 1991) . Occupational therapists do not use the OARS in assessing elderly persons. However, the OARS question on chronic diseases and their impact on activity might serve as a useful screening tool for home health care agencies in determining persons who should be referred for an occupational therapy evaluation, For elderly persons with arthritis who state that the arthritis is affecting their activities, an occupational therapy evaluation could determine whether assistive devices, as well as other possible interventions, might help the person in maintaining maximum independence.
How many and what types of devices home-based elderly persons with arthritis are using provides a base of understanding for occupational therapists working in both acute and home health care settings. Subjects in this study used several categories of devices; they used devices to overcome arthritis related impairment, as well as to compensate for vision and hearing impairments.
The results were surprising for the question on activities subjects missed doing: crafts were mentioned more than any other category of activities. Crafts have been deemphasized in occupational therapy education and clinics, but the focus on ADL has increased. Therapists may not be asking the consumer what activities (leisure and otherwise) are most important to them, and may not be assisting in finding ways to help elderly persons fully participate in those activities, This change in focus or emphasis may reflect reimbursement for services that emphasize ADI.. This lack of attention on leisure activities deserves further exploration and discussion.
Subjects listed many devices that they believed they needed but did not have. Failure of third-party payment is often stated by professional care providers as the reason why persons who recognize the need for a device do not have it, Yet Laplante, Hendershot, and Moss (1992) reported that close to half of assistive devices are purchased by persons or families with no assistance from third parties, Because nany of the these devices are relatively inexpensive and affordable, it may be that many elderly persons with a'thritis hesitate to purchase a device because they are not confident that the device will work.
TiJe American Jou --nal of Occupational Therapy Professional assistance, particularly from an occupational therapist, in selecting appropriate devices might make a difference to a person purchasing the device. Gitlan and Levine (1992) point out the importance of home-based demonstrations and occupational therapist and physical therapist involvement in promoting higher rates of device use among persons with disabilities. The need for professional support in selecting assistive devices was stated by George and Kerr: "To be most effective, however, [assistive devices] should be supplied only after the patient has been properly assessed and instructed in their use by an occupational therapist" (1988, p. 982) .
Subjects suggested many devices they would like to see invented, but almost all are currently available from commercial sources. This finding confirms previous reports from the Consumer Assessments Study indicating that subjects do not have current (or adequate) information on what assistive devices are available and underlines the importance of assistance in helping elderly persons identify appropriate assistive devices.
This study has examined several important ques-[ions on assistive device use by elderly persons with ar-thritiS; however, the study had several limitations. A major limitation of all survey research with elderly persons is the difficulty of achieving a random sample. This problem has been discussed in a review paper (Carter, Elward, Malmgren, Martin, & Larson, 1991) and specifically in relation to referral rates in studies of elderly persons (Tennstedt, Dettling, & McKinlay, 1992) . Generalization of results for the present study to all elderly persons having received or currently receiving health related services must be viewed cautiously.
Conclusion
Our study provides evidence that assistive devices, particularly physical disabilities deVices, are used hy persons aged over 60 years who have arthritis and live at home and are working to their satisfaction. Most physical disabilities devices relate directly to the subject's arthritis. We found some differences between the two arthritis groups relating to the effect of arthritis on activities, but both moderate and severe arthritis groups experienced a decline in health status, pain, depression, and reduced independence. Both groups used about 10 assistive devices per person, but also reported needing additional devices. Subjects missed doing a number of activities in which they had previously participated, most of which are active, and relate to leisure time. This is an important consideration for occupational therapists whose reimbursement for services emphasizes ADL over leisure pursuits, Elderly persons with arthritis need more information and more professional (occupational therapy) involvement in the selection of assistive devices to ensure the selection of appropriate devices ... 
Appendix C Devices Used By Two Selected Subjects
WIRE (Work and Industrial Rehabilitation Evaluation)
By Phyllis M. King, MS, OTR and Theodore I. King, PhD, OTR T hiS user-friendly software makes it a cinch to evaluate your woric. programs! This software allows you to input data in 19 different categories (eg. payment source, referral source, activities, diagnosis, etc.) for each patient for an overall evaluation of your woric. program. WIRE collects, stores, retrieves, and analyzes data on a quarterly or annual basis and has been designed with consideration for CARF accreditation requirements. WIRE may be used with IBM PCs and other compatible computers. All WIRE purchasers will have the opportunity to include their Jacility's data in a national database free-oj-charge.
Order # 1125 $150.00 AOTA member $250.00 nonmember For fastest service, order by phone with your MasterCard or VISA. AOTA members call1-800-SAY-AOTA, TDD users call AnTA ~=n-.py _ _ _ _ As8ocIation. Inc.
1-800-377-8555, and nonmembers call 301-652-2682.
